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1. $\mathbb{R}^{2}$






$z\in \mathbb{R}^{n}$ $f(z)=z$ $\mathbb{R}^{n}$
$i\in I$ $\gamma_{1}:\mathbb{R}^{2}arrow$ $\gamma:(x-\phi)$ $\phi$
$x$
$\gamma_{1},$ $i\in I$ $\Vert\cdot||_{1}$
$[2, 5]$ (multicriteria
location problem, MCP)
$\varpi\epsilon n\dot{m}n_{2}f(x)\equiv(||x-d_{1}\Vert_{1}, \Vert x-d_{2}||1 , ||x-d_{n}||_{1})$
[1,4,6]
1
(i) $x_{0}\in R^{2}$ $f(x)\leq f(x_{0}),$ $f(x)\neq f(x_{0})$ $x\in \mathbb{R}^{2}$ MCP
(eﬄcient solution) MCP $E(D)$
$(\ddot{u})$ $x_{0}\in \mathbb{R}^{2}$ $f(x)\leq f(x_{0})$ $x\in \mathbb{R}^{2},$ $x\neq x_{0}$ MCP
(strictly eﬄcient solution) MCP
SE$(D)$
(iii) $x_{0}\in \mathbb{R}^{2}$ MCP $x_{0}$ MCP
(alternately eﬄcient solution) MCP
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$AE(D)$
(iv) $x_{0}\in \mathbb{R}^{2}$ $f(x)<f(x_{0})$ $x\in \mathbb{R}^{2}$ MCP
(quasieﬄcient solution) MCP $QE(D)$




$\mathbb{R}arrow[0,1]\equiv\{x\in \mathbb{R}:0\leq x\leq 1\},$ $i\in I$ $x$
$\in \mathbb{R}^{2}$ $i\in I$ $\mu\iota(\Vert x-d_{t}\Vert_{1})$ $d_{i}$ $x$
$\mu,$ $i\in I$
$\bullet$ $x<0$ $\mu_{t}(x)=0$
$\bullet$ $m_{1}\geq 0$ (mi) $=1$
$[0, m_{i}]$ $[m_{t}, \infty$ ) $\equiv\{x\in \mathbb{R}:x\geq m_{t}\}$
($fug\mathbb{Z}y$ multicriteria location problem, FMCP)
$\max_{X\epsilon R^{2}}\mu(x.)\equiv(\mu_{1}(\Vert x-d_{1}\Vert_{1}),\mu_{2}(\Vert x-d_{2}\Vert_{1}),$ $\cdots,\mu_{n}(\Vert x-d_{n}\Vert_{1}))$
[3]
2
(i) $x_{0}\in \mathbb{R}^{2}$ $\mu(x)\geq\mu(x_{0}),$ $\mu(x)\neq\mu(x_{0})$ $x\in R^{2}$ FMCP
(eﬄcient solution) FMCP $FE(D)$
$x_{0}\in \mathbb{R}^{2}$ $\epsilon>0$ $\mu(x)\geq\mu(x_{0}),$ $\mu(x)\neq\mu(x_{0})$ $x\in N_{e}(x_{0})$
FMCP (locally eﬄcient solution)
$N_{e}(x_{0})\equiv\{y\in \mathbb{R}^{2} : \Vert y-x_{0}\Vert_{2}<\epsilon\}$ $\Vert\cdot\Vert_{2}$
FMCP $FLE(D)$
(ii) $x_{0}\in \mathbb{R}^{2}$ $\mu(x)\geq\mu(x_{0})$ $x\in R^{2},$ $x\neq x_{0}$ FMCP
(strictly eﬄcient solution) FMCP
$FSE(D)$
$x_{0}\in \mathbb{R}^{2}$ $\epsilon>0$ $\mu(x)\geq\mu(x_{0})$ $x\in N_{e}(x_{0}),$ $x\neq x_{0}$
FMCP (locally strictly eﬄcient solution)
FMCP FLSE$(D)$
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(iii) $x0\in \mathbb{R}^{2}$ FMCP $x_{0}$ FMCP
(alternately eﬄcient solution) FMCP
$FAE(D)$
$x_{0}\in \mathbb{R}^{2}$ FMCP $x_{0}$ FMCP
(locally alternately eﬄcient solution) FMCP
FLAE$(D)$
(iv) $x_{0}\in \mathbb{R}^{2}$ $\mu(x)>\mu(x_{0})$ $x\in \mathbb{R}^{2}$ FMCP
(quasieﬄcient solution) FMCP $FQE(D)$
$x_{0}\in \mathbb{R}^{2}$ $\epsilon>0$ $\mu(x)>\mu(x_{0})$ $x\in N_{e}(x_{0})$
FMCP (locally quasieﬄcient solution) FMCP
FLQE$(D)$
2 $FSE(D)\subset FE(D)\subset FQE(D),$ $FLSE(D)\subset FLE(D)\subset FLQE(D)$
2. FMCP FMCP
$r\geq 0$ $i\in I$
$B_{i}(r)\equiv\{x\in \mathbb{R}^{2} : ||x-d_{i}\Vert_{1}\leq r\}$
$B_{i}^{0}(r)$ $\partial B_{i}(r)$ $B_{i}(r)$
$B \equiv\bigcup_{i\in I}B_{i}(m_{i})$







3 $x\in \mathbb{R}^{2}$ $x\not\in B$
(i) $x\in FLE(D)g_{X}\in FE(D)g_{\Phi}\in E(D)$
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(ii) $x\in FLSE(D)^{\xi_{X}}\in FSE(D)g_{X}\in SE(D)$
(iii) $x\in FLAE(D)g_{X}\in FAE(D)g_{X}\in AE(D)$
(iv) $x\in FLQE(D)g_{X}\in FQE(D)g_{X}\in QE(D)$
$E(D),$ $SE(D),AE(D)$ $[1, 4]$
[4] Proposition 2 $QE(D)=\{(x,y)\in \mathbb{R}^{2}:\min\{\alpha:i\in I\}\leq x$
$\leq\max\{\alpha:i\in I\},$ $\min\{b_{i}:i\in I\}\leq y\leq\max\{b_{i}:i\in I\}\}$ $x\in B$
$x\in FLE(D)\subset FLQE(D)$ $x\in FE(D)$ $x\in FQE(D)$
3. FMCP summary diagrams summary diagram
FMCP
$\mathbb{R}^{2}$ FMCP [6]
summary diagram [6] summary diagram $\mathbb{R}^{2}$ one-
infinity nom
summary diagram [6] summary diagram
$O_{1}\cong\{(x,0)\in \mathbb{R}^{2} : x\geq 0\}$
$O_{2}\equiv\{(x,y)\in \mathbb{R}^{2} : x>0,y>0\}$
$O_{3}\equiv\{(0,y)\in \mathbb{R}^{2} : y\geq 0\}$
$O_{4}\equiv\{(x,y)\in \mathbb{R}^{2} : x<0,y>0\}$
$O_{-j}\equiv-O_{j}$ , $j=1,2,3,4$
$x\in \mathbb{R}^{2}$
$O_{j}(x)\equiv x+O_{j}$ , $j=\pm 1,$ $\pm 2,$ $\pm 3,\pm 4$
$x\in \mathbb{R}^{2},x\not\in D$
$I_{1}\equiv\{i\in I:x\in B_{:}(m_{i})\}$ , $I_{2}\equiv\{i\in I:x\in(B_{1}^{0}(m_{i}))^{\epsilon}\}$
$J_{1}\equiv$ {$j\in\{\pm 2,$ $\pm 4\}$ : $x\in O_{j}(d_{i})$ for some $i\in I_{1}$ },
$J_{2}\equiv-$ {$j\in\{\pm 2,$ $\pm 4\}$ : $xEO_{j}(4)$ for some $i\in I_{2}$ },
$J_{3}\equiv-$ {$j\in\{\pm 1,$ $\pm 3\}$ : $x\in O_{j}(4)$ for some $i\in I_{1}$}
$(B_{1}^{0}(m_{i}))^{c}$ $B_{i}^{0}(n\})$ $\overline{O}_{j}(\phi)$ $O_{j}(d_{i})$
$SD(x)\equiv J_{1}\cup J_{2}\cup J_{3}$ $x$ $su\ovalbox{\tt\small REJECT}$ diagram
$x$ summary diagram $v_{1}\equiv(1,0),$ $v_{2}\equiv(1,1),$ $v_{3}\equiv$
$(0,1),$ $v_{4}\equiv(-1,1)$ $v_{-j}\equiv-v_{j},j=1,2,3,4$ $i\in SD(x)$ $v_{j}$
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$d_{1}=(1,5),$ $d_{2}=(3,3),$ $d_{3}=(4,0),$ $d_{4}=$
$(0,1),$ $x=(O, 3),$ $m_{1}=3,$ $m_{2}=4,$ $m_{3}=m_{4}=2$ $SD(x)=\{-4, -3, -2,1,2\}$
1
1 $SD(x)=\{-4, -3, -2,1,2\}$






4 $x\in \mathbb{R}^{2},$ $x\not\in D$ $x\in FLQE(D)$ SD(X)
2 (1) $\sim(45)$ SD(X)
2 (1) $\sim(45)$
4, $i\in I$ $SD(x)$ $x$
(i) $x\in FLSE(D)$ SD(X) 2(3), (11), (26),
(27), (39), (45)
(ii) $SD(x)$ 2(1) $x\in FLAE(D)$
(iii) $SD(x)$ 2 (5) $\sim(8),$ (12) $\sim(22),$ (24) $,$ (25) $,$ (28) $\sim(38),$ (40) $\sim(44)$
$x\in FLQE(D)\backslash FLE(D)$
(iv) $SD(x)$ 2(2) (10) (23)
, $i\in I$ $x\in(O_{4}(d_{t})\backslash B_{i}(m_{1}))\cup(O_{-4}(4)\cap B_{:}^{0}(m_{1}))$
$x\in FLQE(D)\backslash FLE(D)$ $x\in FLAE(D)$
(v) SD(x) 2(4) 4, $i\in I$
$x\in(O_{4}(4)\backslash B_{t}(m_{i}))\cup$ ($O_{-4}(d_{i})$ $B_{i}^{0}(m_{t})$ ) $\cup(O_{2}(4)\backslash B_{t}(m_{i}))\cup(O_{-2}(d_{i})\cap B_{i}^{0}(m_{i}))$
$x\in FLQE(D)\backslash FLE(D)$ $x\in FLAE(D)$
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(Vi)SD(X) 2(9) 4, $i\in I$
$x\in(O_{2}(d_{t})\backslash B_{i}(m_{i}))\cup(O_{-2}(d:)\cap B_{i}^{0}(m_{i}))$ $x\in FLQE(D)\backslash FLE(D)$
$x\in FLAE(D)$
4
1 $x\in \mathbb{R}^{2},$ $x\not\in D$ $x\in FLSE(D)$ $\{\pm 2, \pm 4\}\subset$
$SD(x)$
5 4, $i\in I$ $m_{i}=0$ $4\in FSE(D)$ $m_{i}>0$
(i) $d_{1}\in FLSE(D\backslash \{d_{i}\})\Rightarrow\phi\in FLSE(D)$
$(\ddot{u})d_{i}\in FLAE(D\backslash \{4\})\Rightarrow d_{i}\in FLQE(D)\backslash FLE(D)$
$(m)4\in FLQE(D\backslash \{d:\})\backslash FLE(D\backslash \{\phi\})\Rightarrow d_{i}\in FLQE(D)\backslash FLE(D)$
$(iv)4\not\in FLQE(D\backslash \{4\})\Rightarrow\phi\not\in FLQE(D)$
, $i\in I$ 4 $0,$ $\frac{n}{2}$ $n4>0$ 4
$\partial B_{i}(m)$ ( 3) $\mathbb{R}^{2}$ (subregion) (edge)
(corner)
( ) $\partial B_{i}(m_{1}),$ $i\in I$
3 , ( $\bullet$ )
6 $S\subset \mathbb{R}^{2}$ $x\in S$
(i) $x\in FLE(D)\Rightarrow S\subset FLE(D)$
(ii) $x\in FLSE(D)\Rightarrow S\subset FLSE(D)$
(iii) $x\in\backslash FLAE(D)\Rightarrow S\subset FLAE(D)$
(iv) $x\in FLQE(D)\Rightarrow S\subset FLQE(D)$
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$d_{1}=(1,5),$ $d_{2}=(3,3),$ $d_{3}=(4,0),$ $d_{4}=(0,1)$ $m_{1}=3,$ $m_{2}=4,$ $m_{3}=m_{4}=$
$2$ FMCP
max $(\mu_{1}(\Vert x-d_{1}\Vert_{1}),\mu_{2}(\Vert x-d_{2}\Vert_{1}),\mu_{3}(\Vert\varpi-d_{3}\Vert_{1}),\mu_{4}(\Vert x-d_{4}\Vert_{1}))$
$X\in R^{2}$
$\mu,i=1,2,3,4$ (x) $=0,x\in(-\infty,0$] $\mu(m_{\{})=1$
$[0,m_{t}]$ $[m_{t}, \infty$ )







summary diagram 4 FMCP summary
diagram 5-6 FMCP
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